(Received October 28, 2011. Accepted May 8, 2012) SUMMARY: Sporadic cases of legionellosis have increased in Saitama Prefecture. This study aimed to understand the characteristics and incidence of legionellosis in Saitama Prefecture by studying the corresponding data from Tokyo and all over Japan. We analyzed cases of legionellosis registered from 2005 through 2009 in the annual reports of the Infectious Disease Surveillance Center. There were two peaks in the incidence of legionellosis in Japan between June and November, and a trough between February and May every year. Similar seasonal characteristics were observed in both Tokyo and Saitama. Proper management of risk factors-such as cooling towers and other aerosol-generating devices, before and during the seasonal increase in these incidences-is essential as a prophylactic measure against legionellosis.
Legionellosis may occur sporadically or in large-scale outbreaks due to contaminated aerosolized water (1). The responsible organisms thrive not only in natural water, but also in man-made water systems such as cooling towers, spas, and drinking water supply (2) . Legionellosis, classified as a category IV infectious disease, should be reported in accordance with the Law Concerning the Prevention of Infectious Diseases and Medical Care for Patients of Infections (enforced in 1999 in Japan). The surveillance data on legionellosis has been increasing in Japan since 2005; this is particularly evident in Saitama Prefecture where the incidence of sporadic cases is very high. Therefore, data of the pattern of legionellosis incidence in Saitama was compared with the data from Tokyo and all over Japan. Saitama is a prefecture adjacent to Tokyo, and the lifestyles of the residents in both areas are similar. The national data comprises of data from 47 prefectures, with no apparent regional differences.
Data on cases of legionellosis reported from 2005 through 2009 were obtained from the annual reports published by the Infectious Disease Surveillance Center, National Institute of Infectious Diseases (http://idsc. nih.go.jp/idwr/CDROM/Main.html [in Japanese]). The incidence of legionellosis was analyzed with respect to age, sex, and the week when the diagnosis was made. The numbers of patients diagnosed every week were counted on a monthly basis. Monthly meteorological data were downloaded from the homepage of the Japan Meteorological Agency (http://www.data.jma.go.jp/ obd/stats/etrn/index.php [in Japanese]). The correlations between meteorological factors and the patterns of legionellosis incidence were determined.
From 2005 through 2009, 3,076 cases of legionellosis were reported in Japan, including 272 from Tokyo metropolitan area and 149 from Saitama Prefecture. Of the 3,076 patients, 2,503 were men (81.4z) and 573 were women (18.6z). During the study period, the number of men affected by the disease was higher than that of women. This was observed in both Tokyo and Saitama ( Table 1) . The affected patients, in Saitama Prefecture as well as in Tokyo and all over Japan, were Fig. 3 . In Tokyo, the mean monthly incidence from 2005 through 2009 significantly exceeded the mean in June, July, and August; whereas the mean was lower than that in February, March, and December. In Saitama, the mean monthly incidence exceeded the mean in July, September, and October, and it was lower than that in April, May, and December. Table 2 shows the correlations between the meteorological factors and the monthly incidence of legionellosis. In 2007, the monthly incidence of legionellosis in Tokyo was correlated with the mean relative humidity and monthly precipitation (Pearson's r ＝ 0.80, P ＝ 0.002 and Pearson's r ＝ 0.72, P ＝ 0.008, for Tokyo and Hachioji, respectively). However, no correlations were found between these parameters in Saitama.
In order to design appropriate measures to control the infection, it is important to undersatnd the patterns of incidence. The high frequencies of legionellosis reported from 2005 through 2009 exhibit a seasonal trend. Legionella spp. thrive on free-living amoebae, which are present in water (3, 4) . Most cases of legionellosis are caused by the inhalation of aerosols containing Legionella spp. Legionella spp. proliferate between 209 C and 459 C, with the the optimum temperature being 369 C (2). Fisman et al. suggested that the high incidence of legionellosis in Philadelphia during the summer season was related to the high precipitation and humidity in that region (5) . Furthermore, Hicks et al. reported that heavy rainfall was associated with the high incidence of legionellosis (6). Karagiannis et al. and Ricketts et al. analyzed meteorological elements such as temperature, humidity, precipitation, and determined whether they were possible predisposing factors that lead to an increase in the number of cases of legionellosis (7, 8) . Air conditioners installed in vehicles, which take in the outside air and circulate it, can also lead to infection (9) . Temperature, humidity, and precipitation affect the survival of amoebae and generate aerosols that facilitate the proliferation of Legionella spp. Thus, these previous findings suggest that the summer season (i.e., June through August) positively affects the proliferation of Legionella spp., in general. However, the present study indicates a broader period of high incidence (i.e., June to November). Furthermore, no correlations were found between the meteorological factors and legionellosis incidence in the limited data set de-scribed herein. In this study, meteorological data and the monthly cases of legionellosis at the prefectural level were used for analysis. To detect which factors significantly influence the incidence of legionellosis, it is necessary to analyze the detailed meteorological data from several days prior to the day of exposure.
In Saitama, it was unclear whether the incidence of legionellosis exhibited seasonal trends in 2006 and 2008; in these years, there were 10 and 13 sporadic cases from January through March and from February through March, respectively. However, these multiple sporadic incidences during the winter season could not be explained in the present study. To our knowledge, there is no epidemiological link between these incidences.
The occurrence of legionellosis in Japan did not exhibit any seasonal patterns from 2000 through 2004, except for outbreaks (10) . This may be attributed to the small number of cases. The reported number of cases during this period was 714 (mean ± SD, 11.9 ± 7.2 cases/month) compared to 3,076 (51.2 ± 26.0 cases/ month) in the present study. For insurance purposes, an enzyme immunoassay (2003) combined with an immunochromatographic assay (2004) was employed as the urinary antigen detection test. The guidelines were revised in 2005, and the Japanese Respiratory Society Guidelines for the Management of Community-Acquired Pneumonia in Adults were adopted, which recommended the urinary antigen detection test for patients with moderate or serious pneumonia (11) . The system for diagnosing legionellosis is now well-established. As a result, the number of reported cases has increased since 2005 (2) . Moreover, the seasonal trend has become evident.
In Japan, circulating bathwater systems were responsible for some legionellosis outbreaks (12) . Water from cooling towers, used for air conditioning systems, has also been reported to be a cause of outbreaks (13, 14) . In Japan, the guidelines regarding the design of cooling and bathwater systems are issued by the Ministry of Health, Labour and Welfare. It is recommended that a protocol be prepared for facility management, including equipment cleaning, germicide use, and inspection for Legionella spp. (15) . Agata and Hironaka reported the highest detection rates of Legionella spp. in cooling towers from June through September (16) . These results suggest that executing an appropriate program before and during the period of the seasonal increase in legionellosis will reduce its incidence.
